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DATA ON GROUND-WATER QUALITY WITH EMPHASIS
ON RADIONUCLIDES, SARASOTA COUNTY, FLORIDA

By H. Sutcliffe, Jr., and R. L. Miller

ABSTRACT

A compilation of analytical results are presented for selected radio-
chemical and chemical characteristics for 200 water samples collected from 92
wells in Sarasota County, Florida. Radium~226 analysis was made on 161 of the
water samples and 86 samples equaled or exceeded the 5 picocuries per liter
maximum contaminant level established by the National Interim Primary Drinking
Water Regulations.

INTRODUCTION

Sarasota County, located on the west coast of Florida about 50 miles south
of Tampa, is predominantly a retirement and tourist oriented area. The plea-
sant climate has created a 35-mile urban development along the coast. Indus-
trial development is limited to the service industry and environmentally clean
industry such as optics, electronics, and printing. Population growth has
created increasing demands on water supplies in the area, both public and
domestic.

Previous sampling of water from wells in Sarasota County has indicated
that some ground water contains radionuclides, in particular radium-226, in
concentrations that exceed recommended limits for public water supplies (U.S.
Environmental Protection Agency, 1976). Past sampling has been sparse, unsys-
tematic, and from wells open to multiple water-bearing zones. Thus, little
is known of the vertical distribution of radionuclides in ground water or
hydrogeologic controls that determine their distribution. This study, being
done in cooperation with Sarasota County, is designed to establish baseline
data on the natural occurrence of radionuclides in ground water in the county.

The radiochemical data presented in this report were acquired by selective
sampling and logging of existing wells and new wells as they were drilled be-
tween January 1976 and April 1979. Wells selected for radiochemical sampling
were those open to specific water-bearing zones or those which were sampled at
specific depths as they were drilled. These samples were analyzed for radium-
226 and occasionally for radium-228 by the U.S. Geological Survey National
Water Quality Laboratory in Arvada, Colo. The U.S. Geological Survey National
Water Quality Laboratory in Atlanta, Ga., analyzed for major ions except for
one sample that was analyzed by the Southwest Florida Water Management District.



Borehole geophysical logging techniques that were used to determine the
water-bearing zones were gamma ray, caliper, electrical resistivity, tempera-
ture, and conductivity.

PREVIOUS INVESTIGATIONS

The water resources of Sarasota County have been described in many publi-
cations. Stringfield (1933) investigated several areas of the county, Bishop
(1960) reported on the freshwater resources, and Joyner and Sutcliffe (1976)
described the hydrogeology of the county and presented large amounts of data
on the chemical quality of ground water. Radionuclides in ground water, how-
ever, were neglected until Kaufmann and Bliss (1977) reported data for 49 wells
sampled in Sarasota County during 1975 and 1976. Many of these wells were not
identified as, or selected for, being open to discrete water-bearing zones;
therefore, only selected data from their report are included.

SIGNIFICANCE OF URANIUM AND RADIUM-226

Uranium is seldom found in natural waters in toxic concentrations (Gough
and others, 1979, p. 53). It is associated with phcsphatic deposits in Florida
(Cathcart, 1966, p. 36), and, as radium-226 is a daughter product in the uran-
ium-238 series (Friedlander and others, 1964, p. 9), the uranium data presented
in table 1 may prove useful in later geochemical interpretations.

Radium-226 is the most important naturally occurring radionuclide likely
to occur in public water supplies (U.S. Environmental Protection Agency, 1976).
Radium is sometimes found in surface water as a result of man's activities, but
in ground water it usually occurs as the result of natural geochemical processes
(U.S. Environmental Protection Agency, 1976). Because of the health risk, the
maximum contaminant level for combined radium-226 and radium-228 was set at 5
picocuries per liter (pCi/L) by the National Interim Primary Drinking Water
Regulations (U.S. Environmental Protection Agency, 1976).

LOCATION AND RESULTS OF SAMPLING

The location of well sites where water samples were collected is shown in
figure 1, and results of chemical analyses are listed in table 1. Each site
listed in table 1 has been assigned a map number and an identification number
as used in the Geological Survey's nationwide data storage and retrieval sys-—
tem. The map number identifies the site location in figure 1. The identifi-
cation number reflects the site latitude, longitude, and sequential number.

For example, the well having station number 265653082190301 is located at lati-
tude 26°56'53", longitude 82°19'03", and its sequential number is 01. Table 1
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Table 1.--Chemical analyses of ground water in Sarasota County

Dissolved constituents are in picocuries per liter (pCi/L); micrograms per liter (ug/L); or milligrams per liter (mg/L).

Hydrologic zones are selected according to Joymer and Sutcliffe (1976), table 2, p. 19 and noted as follows: S, surfi-
cial zone; 1, Tamiami Formation; 2, upper unit, Hawthorn Formation; 3, lower umit, Hawthorn Formation and Tampa Lime-
stone; 4, basal Tampa Limestone, Suwannee Limestone, and Ocala Limestone; 5, Avon Park Limestone.

Samples from several sources are identified as follows: MR, mixed raw wster; MP, mixed product water after trestment;
M, mixed (several wells); R, raw (single well); P, product (to service).

RADJUN  Ra=2¢6s SPE - UkanTiuv

cctiy Dis- CIFIC UkaNIULV i2lo=~

Dis- SULVED CON- vIis- SULVEUS

MAP waTk HYDRO= SAMP - S0LVED, PLAN=- LUCT~ SOLvVEDs OIRECT
NUM-~ O LOGIC LING KADON CHET ANCE EXTrRAC=  FLOUKL-
[Pl 2 STATION  NUMRE P SAMPLE Time ZOUNE JEPTH ME THO. - CUUNT (MICRU- TLUN WETRIC‘
(FT) (PCI/ZL)  (PCLl/L) MHOUS) (WUh/7L)  (RPCIZL)
1 265653082190301 75=17-y2 1530 1 4b - - ¢l5u - -
(=12=08 1200 2 107 - - 400 - -
7h=12-09 1430 el 140 - - sQun - -
75=172=10 1110 Zl 170 - - ¢00u b -
75=1¢=11 1000 4 00 -- - 1654 - -
To=-12-12 1600 3 300 -- -- - -~ -
75=12-17 15549 3 3¢0 - - 3600 - -
TH=95=-10 0930 3 - ¢S - - - -
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15=-12=-30 U800 4 12v - - 30U i -
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Tes=05=10 100v 3 - 20 - - - -
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Te=yp=25 124v SeleMi - -- -- 93y -~ -~
Ta=-0i=27 l11as SelaMr - 1e7 - - - -
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[ ¢65834082202402 19-02-08 1630 S -~ -— .3 - - -
/ ¢659300682181601 78=-05-10 1040 S r<] 3.3 - - - -
] 270018062210902 Tx=-0b-264 1210 1 - 14 e 1690 - -
Y 270021082221301 T8=05-04 11u0 S LY 9.6 - 294y - -
10 270041052230401 Tr=06=-27 1300 ¢ 127 7.3 - - -- -
11 270102062211401 78=-09-05 1210 ¢ 1¢v 7.4 - - - -
12 270102082211402 78-08-31 1630 1 v .90 - 4ln - -
13 270138082240801 TH=-0T7=27 1345 ly2eMR - 3.1 - - - -
14 270139002240301 79-03=-00 16090 ¢ 199 -- 3.7 DY - -
19=93-1¢ 0830 é 110 -- 1.7 B30 - -
f9=93=1a 1455 3 305 - <l.s 460 - -
15 270209082243201 T&=04=-13 Lavu 1 -- 2.3 - 1000 - --
17 z27025206224160] 18=07-27 1410 2 sMK - lea -- -- - -
18 ¢10319082160€60)1 T6=-10~-13 1600 Zl a7 - le 1iov - -
19 2703320821438u1 7&=10-13 1300 1 60 - RS 390 - -
Is=10=1d 1500 2l 115 - 25 losu - -
20 270343082141901 7TH=lu=-13 091> 4 lué - 5.7 1300 - -
¢l ¢10408082191101 78-07=-27 1220 1929MR - J.6 - -- - ~--
44 270422082245101 78=0/=27 16420 192 9MR - 32 -- - - -
3 270424082231401 78=-07-27 1430 2 yMP - 8.2 - - - -
24 2705420682261801 79=~02-02 14v0 F4 163 - 5.4 - - -
¢9 270543082261706 79-02-08 1140 S - - Ge4 - - -
26 270543082261902 79=-02-02 1300 1 (1) - 4e2 - - -
21 270553082200801 78=-07-27 1550 1s2 - la -- - - -
2R 270601082261401 75-06-17 1045 MR - - - 13¢0 -- -
76~-08=-24 1015 MK - - - 2120 - -
T78=-07=-27 1040 192 MR - 9.0 - - - -
¢ 270702082264609 79=01-24 1100 ol - -- 12 - - -
Ty=01=24 1115 24R -- ol 10 - - -
79=-02-01 111% 2sR - -- -- - - -
30 270710082092101 719-01=25S 1200 2933445 - - 3a7 - - -
31 270711082260201 76=07-20 - 1es2eMP - 22 - S3v <. 01 -
T6=07-20 1119 1s29MR - 2.7 - 2450 02 -
76=-07-20 1i25 1924MP - - - - - -
32 ¢70714082155201 78-05-10 1300 3 - KA -- - - --
33 270732082275101 76=-07-20 1015 Lok - ie s 2590 - a4
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TABLE 1e=-=CHEMICAL ANALYSES UF GRUUND waTbR 1IN SAKASOTA COUNTY=CONTINUED

STATION NUMHBEWR
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also lists the hydrologic zone (as described by Joyner and Sutcliffe, 1976,
p. 19) and depth sampled, where known, and results of radionuclide and chemi-
cal-quality analyses., Data for wells where the hydrologic zone is not iden-
tified are given because they are representative of the quality of the raw
water or product water at a water plant. Generally, the water furnished is
all from the same zone.

Some areas of the county were not sampled because wells in the areas were
not open to a single water-bearing zone, or because there was no drilling in
the areas during the data collection period. Data listed in table 1 are from
files of the U.S. Geological Survey, the U.S. Environmental Protection Agency,
or from sampling done as part of this study.

Radiochemical and chemical characteristics were determined for 200 ground-
water samples collected from 92 wells in the county. Radium-226 activities
ranged from near zero to 110 pCi/L. Radium-226 analysis was made on 161 of the
water samples and 86 samples equaled or exceeded the 5 pCi/L maximum contami-
nant level established by the National Interim Primary Drinking Water Regulations
(U.S. Environmental Protection Agency, 1976). Sixty percent of the wells had
radium-226 activities, at one or more depths, that exceeded the recommended
maximum contaminant level.

Data for chemical constituents are included because they are useful for
water-management planning and data interpretation. Data from this initial phase
of the study will be used in the interpretive phase to determine if the occur-
rence of radionuclides in ground water is associated with specific water-bearing
zones, perhaps zones containing abundant phosphatic minerals in the rocks. A
definition of hydrogeologic units, geologic controls, and the occurrence of
radionuclides may provide a basis for developing well-construction methods that
would prevent water with high radionuclide concentration from entering produc-
ing wells.
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